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(54) TENSIONER DEVICE FOR TRANSMISSION CHAIN 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pensions device that can be 
reduced in cost with a small number of part items and easily fitted and 
built in a small space. 

SOLUTION: A tensioner device for a transmission chain has a tensioner 
lever 4 with one end part oscillatingly supported by a supporting shaft 3 
provided at a fixed member 2. A shoe 8 brought into sliding contact with a 
chain 7 is fitted to the face, opposed to the chain 7, of the tensioner lever 
4, and the other end part of the tensioner lever 4 is provided with a 
plunger storage hole 9 having an opening 9A on the opposite side to the 
face fitted with the shoe 8. A plunger 10 coming in contact with a stopper 
1 7 provided at the fixed member 2 is inserted through the storage hole 9 
in a freely protruding/receding state being energized in the protruding 
direction. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1]A tensioner device of a transmission chain which has the tensioner lever with which 
one end is supported by pivot provided in a holddown member, enabling free rocking, and a shoe 
to which said chain ****s is attached to a chain and a field which counters characterized by 
comprising the following. 

A plunger holding hole which has an opening in a field to which it is formed in an end of another 

side of said tensioner lever, and said shoe is attached, and an opposite hand. 

A plunger energized in the direction which is fitted in from said opening into said plunger 

holding hole, enabling free frequent appearance, and projects from said opening by an energizing 

member. 

A stopper which is formed in said holddown member and contacts a projecting end of said 
plunger. 

[Claim 2]While a helical compression spring which a centrum which carried out the opening is 
formed in the end face of said projecting end and an opposite hand inside said plunger, and 
functions as said energizing member in said centrum is arranged, A tensioner device of the 
transmission chain according to claim 1 with which an oil introducing path which introduces an 
oil via a check valve in said plunger holding hole and hyperbaric chamber demarcated by said 
centrum is provided in said tensioner lever. 

[Claim 3]A tensioner device of the transmission chain according to claim 2 which is open for 
free passage to an oil reservoir by which said oil introducing path was provided in a tensioner 
lever, and the upper surface was opened wide. 

[Claim 4]Said oil introducing path is open for free passage to an oil reservoir constituted by said 
a part of shoe formed so that a slot formed in a longitudinal direction of a tensioner lever and 
said slot might be covered, A tensioner device of the transmission chain according to claim 2 
which is open for free passage to an oil supply route which said oil reservoir is formed in an 
inside of said pivot, and carries out an opening to the peripheral face. 

[Claim 5]A tensioner device of the transmission chain according to claim 2 which is open for 
free passage via an oilway and an oil supply pipe which said oil introducing path is formed in an 
inside of said pivot, and carry out an opening to the peripheral face. 

[Claim 6] While a ratchet gear tooth is formed in a part of peripheral face of said plunger in an 



axial direction, A tensioner device of the transmission chain according to claim 1 with which a 
ratchet claw which prevents movement of direction which is energized in the direction which 
gears with said ratchet gear tooth in said plunger holding hole side, and is absorbed into a 
plunger holding hole of a plunger is formed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Belonging [ an invention ] technical field] This invention relates to the tensioner device which 

gives a tension to a transmission chain. 

[0002] 

[Description of the Prior Art]Conventionally, the tensioner device used for transmission chains, 
such as an engine timing chain, is formed in the pivot b provided in the holddown member a of 
the engine interior, enabling free rocking of one end of the tensioner lever c, as shown in 

drawing 9 . 

The plunger receiving part f is formed in the chain d of the end of another side, and the opposite 
hand of the field to which the shoe e which countered is attached. 

[0003]Said plunger receiving part f is pressed at the chain d side from the plunger h projected 
from the tensioner main part g attached to the holddown member a. 

The predetermined tension is given to the chain d via the shoe e attached to the tensioner lever c. 

[0004]Since this is buffered when impulse force acts from helical compression spring i for 
energizing the plunger h to a projection direction, and the tensioner lever c side, the hydraulic 
damper mechanism which comprises the pressed-oil way j, check-valve k, etc. is built into said 
tensioner main part g. 
[0005] 

[Problem(s) to be Solved by the Invention]The tensioner lever and the tensioner main part were 
constituted by the different body, and since the conventional tensioner device of the structure 
mentioned above had many part mark, it had a problem to which the work process and 
management man hour of each part article increase, and cost becomes high. Since it was a 
separate part about a tensioner lever and a tensioner main part, there was a problem which needs 
a large mounting space. When a tensioner device was attached, alignment of a tensioner lever 
and the tensioner main part needed to be carried out correctly, and there was a problem which 
becomes complicated [ the work process or mounting work of a clamp face ]. 
[0006]Then, the purpose of this invention is as follows. 

Many problems in a Prior art which was mentioned above can be solved, and part mark can aim 
at a cost cut few. 

Provide the tensioner device of the transmission chain which can be included in few [ that it is 
easy and ] spaces by attachment. 

[0007] 

[Means for Solving the Problem]In order to attain said purpose, a tensioner device of a 
transmission chain of this invention is provided with the following. 

It is a tensioner device of a transmission chain which has the tensioner lever with which one end 
is supported by pivot provided in a holddown member, enabling free rocking, and a shoe to 
which said chain **** s is attached to a chain and a field which counters, A plunger holding hole 
which has an opening in a field to which it is formed in an end of another side of said tensioner 
lever, and said shoe is attached, and an opposite hand. 



A plunger energized in the direction which is fitted in from said opening into said plunger 
holding hole, enabling free frequent appearance, and projects from said opening by an energizing 
member. 

A stopper which is formed in said holddown member and contacts a projecting end of said 
plunger. 

[0008]While a helical compression spring which a centrum which carried out the opening is 
formed in the end face of said projecting end and an opposite hand inside said plunger, and 
functions as said energizing member in said centrum is arranged, It is desirable to provide an oil 
introducing path which introduces an oil via a check valve in said plunger holding hole and 
hyperbaric chamber demarcated by said centrum in said tensioner lever. 
[0009] As for said oil introducing path, in that case, it is desirable to make open for free passage 
an oil reservoir by which it was provided in a tensioner lever and the upper surface was opened 
wide. Said oil introducing path is open for free passage to an oil reservoir constituted by said a 
part of shoe formed so that a slot formed in a longitudinal direction of a tensioner lever and said 
slot might be covered, As for said oil reservoir, it is desirable that it is also open for free passage 
to an oil supply route which it is formed in an inside of said pivot, and carries out an opening to 
the peripheral face. As for said oil introducing path, it is desirable that it is also open for free 
passage via an oilway and an oil supply pipe which it is formed in an inside of said pivot, and 
carry out an opening to the peripheral face. 

[00 10] While a ratchet gear tooth is formed in a part of peripheral face of said plunger in an axial 
direction, It is also desirable to have composition in which a ratchet claw which prevents 
movement of direction which is energized in the direction which gears with said ratchet gear 
tooth in said plunger holding hole side, and is absorbed into a plunger holding hole of a plunger 
is formed. 
[0011] 

[Function]The tensioner device of the transmission chain of this invention is the projecting end 
of the plunger energized in the direction which projects by an energizing member from the 
plunger holding hole of a tensioner lever being provided by the holddown member, and making a 
stopper contact, and has given the torque of the circumference of a pivot to the tensioner lever. 
The shoe attached to the tensioner lever is forced on a chain by said torque, and gives a tension 
on it to said chain. 

[0012]When the oil introducing path which introduces an oil via a check valve in a plunger 
holding hole and the hyperbaric chamber demarcated by the centrum of a plunger is provided in 
the tensioner lever, The oil supplied via a check valve from an oil introducing path in the 
hyperbaric chamber is filled, When impulse force acts on a shoe from the chain side, if a 
tensioner lever rotates to the circumference of a pivot in response to said impulse force, the 
plunger with which the projecting end is contacted by the stopper will be pushed in in a plunger 
holding hole, and the pressure of the oil in the hyperbaric chamber will rise. Since a check valve 
is closed as a result, the oil in the hyperbaric chamber is leaked to the exterior from portions 
other than an oil introducing path, and said impulse force is eased by the flow resistance in that 
case. 

[0013]When oil supply of the oil to said oil introducing path is made to be performed from the 
oil reservoir by which it was provided in the tensioner lever and the upper surface was opened 
wide, the oil which has flowed down from the upper part of an oil reservoir is automatically 
stored in an oil reservoir, and supply of an oil is performed. When it is made to carry out from 



the oil reservoir constituted by said a part of shoe formed so that the slot formed in the 
longitudinal direction of a tensioner lever in the oil supply to said oil introducing path and said 
slot might be covered, An oil is supplied to said oil reservoir via the oil supply route which it is 
formed in the inside of a pivot and carries out an opening to the peripheral face. Between said oil 
introducing path and the oilways currently formed in said pivot can be connected with an oil 
supply pipe, and it can also supply with oil from said oilway to an oil introducing path. 
[0014]Since the motion of a direction estranged from the chain of the tensioner arm of a chain is 
prevented when movement of the direction which engages a ratchet claw to the ratchet gear tooth 
of a plunger, and is absorbed into the plunger holding hole of a plunger is prevented, vibration of 
the chain under run is prevented. 
[0015] 

[ExampleJHereafter, the example of this invention is described based on a drawing. Drawing 1 is 
a figure showing the 1st example of the tensioner device of this invention, and the tensioner 
device 1 has the tensioner lever 4 from which one end is supported by the holddown member 2 
of the engine interior by the pivot 3 enabling free rocking. The shoe 8 which ****s to said chain 
7 is attached to the chain 7 over which it is built between the sprocket 5 by the side of a 
crankshaft, and the sprocket 6 by the side of a cam shaft, and the field which has countered at 
said tensioner lever 4. The plunger holding hole 9 which has the opening 9A is formed in the 
field to which the shoe 8 is attached, and the opposite hand at the end of another side of the 
tensioner lever 4. 

The plunger 10 is fitted in said plunger holding hole 9 from said opening 9 A, enabling free 
frequent appearance. 

[0016]Inside said plunger 10, the centrum 10B which carried out the opening is formed in the 
end face of the opposite hand of the projecting end 10A projected from said opening 9A. 
In said centrum 10B, the helical compression spring 1 1 as an energizing member which 
energizes the plunger 10 in the direction which projects from the opening 9A is arranged. 
The space which serves as the hyperbaric chamber 12 by the centrum 10B and the plunger 
holding hole 9 is demarcated. 

[0017]The oil reservoir 13 by which the upper surface is opened wide is formed in the upper part 
of the plunger holding hole 9. Said oil reservoir 13 is open for free passage to said hyperbaric 
chamber 12 according to the oil introducing path 14 currently formed in the tensioner lever 4. 
The check valve 15 is formed between the oil introducing path 14 and the hyperbaric chamber 
12, and the oil which flowed into the hyperbaric-chamber 12 side from the oil introducing path 
14 flows backwards. Between the hyperbaric chamber 12 and the oil reservoir 13, the spiral 
orifice 16 for making the oil in the hyperbaric chamber 12 leak to the oil reservoir 13 is formed. 
[0018]On the other hand, the cylindrical stopper 17 with which the projecting end 10A of the 
plunger 1 0 energized by the projection direction from the opening 9A with the helical 
compression spring 1 1 is contacted is formed in the holddown member 2 of the engine interior. 
Said projecting end 10A is processed into sphere form in order to prevent per Kata with the 
stopper 17. 

[0019]With said stopper 17, it is regulated by the position of the projecting end 10A of the 
plunger 10, and the energizing force of the helical compression spring 11, It acts so that the 
tensioner lever 4 may be moved to the circumference of the pivot 3 to the chain 7 side, and the 
shoe 8 attached to the tensioner lever 4 is maintained by the state where it was pushed'against the 
chain 7. 



[0020]In the composition mentioned above, the oil currently stored in the oil reservoir 13 flows 
in the hyperbaric chamber 12 via the oil introducing path 14 and the check valve 15, and is 
filling 12 in the hyperbaric chamber. And if impulse force acts from the chain 7 side which runs 
to the shoe 8, the power which drawing 1 rotates clockwise focusing on the pivot 3 will act on 
the tension er lever 4. 

[002 1 ]If it does so, the plunger 10 with which the motion is restrained in contact with the stopper 
17 will be pushed in in the plunger holding hole 9, The pressure of the oil in the hyperbaric 
chamber 12 rises, the check valve 15 is closed, and the oil in the hyperbaric chamber is leaked to 
the oil reservoir 13 side through the narrow spiral orifice 16 of the spiral orifice 16. Said impulse 
force is buffered by the resistance in which an oil passes said spiral orifice 16. Since the oil in 
which the upper part is wide opened and the oil reservoir 13 flows down the inside of an engine 
from the upper part flows in the oil reservoir 13, in the oil reservoir 13, the oil is always filled 
up. 

[0022]Next, a sectional view [ in / in the figure and drawing 3 which drawing 2 shows the 2nd 
example of the tensioner device of this invention / the A-A line of drawing 2 ], and drawing 4 are 
the sectional views in the B-B line of drawing 2 , and the portion which attaches the same number 
as drawing 1 in these figures is the thing and identical configuration of the 1st example which 
were mentioned above. 

[0023]As shown in these figures, the slot 18 which extends in a longitudinal direction is formed 
in the side of tensioner lever 4'. Said slot 1 8 is covered with cover part 8 A currently formed in 
shoe 8', and oil reservoir 13' is formed of the slot 18 and the space demarcated by said cover part 
8'A. Said oil reservoir 13' is open for free passage via the hyperbaric chamber 12 constituted like 
the thing of the 1st example, and the check valve 15 by oil introducing path 14' which carries out 
an opening into the slot 18. 

[0024]As for pivot 3' which is, on the other hand, supporting tensioner lever 4' enabling free 
rocking, male screw 3'B is formed in the end side peripheral face. 

It is screwed on mounting hole 2 'female screw 2 currently formed in opening of A' B formed in 
holddown-member 2'. 

moreover — a pivot -- three — ' — the other end -- a side -****-- tensioner -- a lever -- four — ' - 
- omission ~ preventing — a sake ~ a flange — three — ' — C — forming — having -- **** . 
Inside said pivot 3', oil supply route 3'A which carries out an opening is formed in the peripheral 
face. 

said oil supply route 3'A -- the mounting hole 2 ~ the opening is carried out to the end face of 
'the pivot 3 which has entered in A'. Said mounting hole 2'A is used as a passage of an oil. 
It is open for free passage to the supply source of the oil which is not illustrated. 

[0025]The oil supply route 3'A [ of pivot 3' ] and end side of the oil passage 19 open for free 
passage is carrying out the opening to the inner skin of bearing hole 4'A currently formed in 
tensioner lever 4'. The opening of the other end side of said oil passage 19 is carried out into the 

slot 18. 

An oil is supplied from the exterior in the oil reservoir 13 via oil supply route 3'A and the oil 
passage 19. 

[0026] Some oils currently stored in the oil reservoir 13 flow into the hyperbaric chamber 12 
through the check valve 15 from ********** 14', and it is always filling the inside of the 
hyperbaric chamber 12. 



If impulse force acts on tensioner lever 4' from the chain side and the plunger 1 0 is pushed in in 
the plunger holding hole 9, The check valve 15 is closed and said impulse force is buffered by 
the flow resistance which the oil in the hyperbaric chamber 12 leaks to the exterior, and produces 
from few crevices between the plunger 10 and the plunger holding hole 9 in that case. 

[0027]Next, the fi gure and drawing 6 in which the 3rd example of the tensioner device of this 
invention is shown are a sectional view [ in / in the sectional view in the A-A line of drawing 5 , 
and drawin gJT/ the B-B line of drawing 5 ]. and drawing 5 serves as the thing of the 2nd 
example and identical configuration which were mentioned above about the portion shown by 
the same number as the number in drawing 2 thru/or drawing 4 . 

[0028]not using space in slot 18' as an oil reservoir in this example - between the oil passage 19 
and oil introducing path 14' -- slot 18' -- it has connected directly with the oil supply pipe 20 
accommodated inside. Said oil supply pipe 20 is formed with the flexible material. 
It can be crooked now along with the curve of tensioner arm 4'. 

The joint 20A and 20B with which the male screw is formed in the peripheral face is attached to 
the both ends of said oil supply pipe 20. 

Each joint 20A and 20B is screwed and connected with the female screw currently formed in the 
oil passage 19 in said slot 18, and the inner-circumference-of-the-opening-portion side of oil 
introducing path 14'. 

In this example, since the shoe 8 does not have wrap necessity in the slot 1 8, the same thing as 
the 1st example mentioned above is used. 

[0029] Although said oil supply pipe 20 is letting the inside of the slot 18 pass in this example, In 
the case of the tensioner arm which carries out the opening of an oil passage and the oil 
introducing path to the outside surface of a tensioner arm, and it may be made to connect with 
the oil supply pipe arranged on the outside of a tensioner arm, for example, does not have a slot, 
an oil supply pipe can also be formed along the field in which the shoe is provided, and the field 
of an opposite hand. 

[0030]Next, drawing 8 is a figure showing the 4th example of the tensioner device of this 
invention, and as shown in the figure, tensioner arm 4" is supported at the holddown-member 
side which the end of one of these is not illustrating by pivot 3" like each example mentioned 
above, enabling free rocking. 

Plunger holding hole 9" is formed in the field and opposite hand to which shoe 8" of the end of 
another side is attached, the plunger 10 fitted in said plunger holding hole 9" enabling free 
frequent appearance -- 'the projecting end 10 of " -- it is constituted so that it may be contacted 
by 'stopper IT by which A is provided in said holddown-member side'. 

[003 ljsaid plunger 10" -- centrum 10' -- it is energized by the projection direction by 'helical 
compression spring 1 1' arranged in B'. 

According to the reaction force which stopper 17" to projecting end 10" receives, shoe 8" pressed 

the chain which is not illustrated and has given the predetermined tension. 

Many ratchet gear teeth 21 are formed in apart of peripheral face of plunger 10" in the axial 

direction. 

The ratchet claw 23 energized by the helical compression spring 22 in the direction which gears 
with said ratchet gear tooth 21 is supported pivotally by said ratchet gear tooth 21 and the side of 
plunger holding hole 9" which counters with the ratchet axis 24 at tensioner arm 4", enabling free 
rocking. 



[0032]In the aforementioned composition, when power acts in the direction which projects from 
plunger holding hole 9" in plunger 10", the energizing force of the helical compression spring 22 
is resisted, the figure rotates the ratchet claw 23 clockwise focusing on the ratchet axis 24, and 
the ratchet gear tooth 2 1 moves freely, on the other hand -- plunger 1 0" -- plunger holding hole 
9", when power acts in the direction engrossed inside, According to the energizing force of the 
helical compression spring 22, the ratchet claw 23 is counterclockwise rotated focusing on the 
ratchet axis 24, it gears with the ratchet gear tooth 21, and movement of plunger 10" is 
prevented. 

[0033]Therefore, when a chain is worn out and extended, the energizing force of the helical 
compression spring 1 1 - plunger 10" - opening 9' - projecting from 'A -- tensioner arm 4' - ' - 
pivot 3" -- rocking to the chain side which is not illustrated around - shoe 8* -- 'presses a chain 
and maintains the tension of a chain in the proper state. Under the present circumstances, the 
ratchet claw 23 passes the ratchet gear tooth 21 freely. 

[0034]On the other hand, when impulse force is applied to shoe 8" from the chain side, The 
thrust of a direction which torque acts [ thrust ] in the direction which separates from a chain to 
tensioner arm 4", and engrosses plunger 10" in projecting end 10'[ of plunger 10" ]' as reaction 
force from stopper 17" as a result is applied. However, the ratchet claw 23 gears to the ratchet 
gear tooth 21 of plunger 1 0", and prevents the movement, and since tensioner arm 4" is not made 
to rock, vibration of a chain is controlled. 

[0035]in order to perform smoothly sliding within plunger 10'plunger holding hole 9' of", and 
the operation of the ratchet claw 23 to tensioner arm 4" -- plunger holding hole 9* - the oil 
gallery 25 which is open for free passage from the outside is formed in '. said oil gallery 25 - 
pivot 3" - the opening is mostly carried out to right under, 
the oil dropped from the upper part -- plunger holding hole 9" -- it leads to a side. 

[003 6] Although illustrated in each example mentioned above about the case where the tensioner 
device of this invention is used for the chain built between the sprocket by the side of an engine 
crankshaft, and the sprocket by the side of a cam shaft, It is possible to carry out similarly as a 
tensioner device of the transmission chain used not in addition to the thing to limit to this but in 
addition to an engine. Although the projecting end of a plunger is processed into sphere form and 
the cylindrical thing is used for the stopper in each example mentioned above, the projecting end 
of a plunger may be made into a flat surface, and may process the stopper side into sphere form. 
A stopper may be formed in a holddown member and one 
[0037] 

[Effect of the Invention] Since the plunger for forcing on a chain the shoe attached to the 
tensioner arm is built into the tensioner arm according to this invention as explained above, The 
tensioner main part attached to the holddown-member side as parts of a tensioner arm and a 
different body in the conventional tensioner device becomes unnecessary. As a result, since part 
mark can be lessened, a work process and a management man hour can decrease and a cost cut 
can be aimed at. 

[0038]Since what is necessary is just to form a stopper in the holddown-member side, when 
using as a tensioner device of an engine timing chain especially, the work processes of the clamp 
face of an engine near holddown member can be reduced, and attachment becomes possible [ 
including in few / that it is easy and / spaces ]. When the oil introducing path which introduces 
an oil via a check valve in a plunger holding hole and the hyperbaric chamber demarcated by the 



centrum of a plunger is provided in the tensioner lever, When impulse force acts on a shoe from 
the chain side, said impulse force can be eased by the flow resistance at the time of the oil filled 
at the hyperbaric-chamber side being discharged outside. 

[003 9] Since the oil which has flowed down from the upper part flows in an oil reservoir in being 
made to perform oil supply of the oil to said oil introducing path especially from the oil reservoir 
by which it was provided by the tensioner lever and the upper surface was opened wide, an oil 
can be automatically supplied to an oil reservoir. Are open for free passage to the oil reservoir 
constituted by said a part of shoe formed so that said oil introducing path might cover the slot 
formed in the longitudinal direction of a tensioner lever, and said slot, When open for free 
passage to the oil supply route which said oil reservoir is formed in the inside of the pivot of a 
tensioner lever, and carries out an opening to the peripheral face, since the reservoir which is 
present in the tensioner lever exterior does not project, it can constitute in a compact. 
[0040]When it has composition which connects between said oil introducing path and the 
oilways currently formed in said pivot with an oil supply pipe, and supplies with oil from said 
oilway to an oil introducing path, it can supply with oil from the tensioner arm exterior easily to 
an oil introducing path irrespective of the structure of a tensioner arm. 

[0041] Since the motion of a direction estranged from the chain of a tensioner arm is prevented 
when movement of the direction which engages a ratchet claw to the ratchet gear tooth of a 
plunger, and is absorbed into the plunger holding hole of a plunger is prevented, vibration of the 
chain under run can be prevented. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Jp DrawjfjgJ JIt is a figure showing the 1st example of the tensioner device of this invention. 

IDrawing.2JIt is a figure showing the 2nd example of the tensioner device of this invention. 

j Drawing 3 jit is a sectional view of the A-A line position of drawing 2 . 

[Drawing 4] It is a sectional view of the B-B line position of drawing 2 . 

ttkawing_5]It is a figure showing the 3rd example of the tensioner device of this invention. 

[Drawing 6]It is a sectional view of the A-A line position of drawing 5 . 

[Drawing 7]It is a sectional view of the B-B line position of drawing 5 . 

[Drawing 8]It is a figure showing the 4th example of the tensioner device of this invention. 

[Drawing 9]It is a figure showing one example of the conventional tensioner device. 

[Description of Notations] 

I Tensioner device Two Holddown member 
3 and 3' pivot 3 A Oil supply route 

B male screw 4, and 3 '4 and 4' tensioner lever 
7 Chain 8, 8, and 8" Shoe 
8'A cover part 9, 9" plunger holding hole 
9A and 9'A Opening 10 and 10" Plunger 
10A and 10"A Projecting end 10B Centrum 

II 11" helical compression spring 12 Hyperbaric chamber 
13 and 13 'oil reservoir 14, 14' oil introducing path 

1 5 Check valve 1 7 and 1 7" Stopper 
18 and 18' slot 19 Oil passage 
20 Oil supply pipe 21 ratchet gear teeth 
23 Ratchet claw 
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mt zfc*)®o mm j . ?- x ? ^ k ? r mm 3 ^ 5 » 

fE#>'i--mtotm*iA£hXi>Z. 
[0005] 

j t «t 9 i r a mm 1 1 Ji$ l- t t»rofi£*© 



20 



TO 



fate-? * x ■> hmmuxstix^ztth'.c 

imiommttsm} 
'000 1 ] 

r->> a £fMrf 5 r > > j / ^«.'CM -r 

[0002; 



4c r > > iti- 



* S'Jgp a a a r * 5 & . K t > IR/-f X-x-xMfitSW 

e. ^!'sti-/<-if>s/ s t*#i«iEiiicfli 

>4HS C i *ir * 4 4 4 t> !C Btf *i«Mrflo 
^>tt I, >^ ^-^ (C«*i4tf c 4 # 5iJB«:e«i ^ x - >© 

[0 0 0 7 ] 

-Am *) mi 6htti4r>y 3 t i"<-&&t& 

6 ti X t, » 5 ES 4 g*f 1 HcJS □ % MS S 7' 7 > y ^ iRg^ 

40 «#3n. imm^^x®mkuiPb%m*>-%® 

icf-f «f 3 n XI ->Z y- ? > >> 4 SfitgSE 9(5 W JC & w 6 

[coos] fflie-/? >y ^mmtmi^-mmtm 
Bmmuiwn btop %m&Bf>% 3 tim&v^mwc m 
&ttmmtuxm®tMm:i iMm&sswstiz 

i'**y)'Lr46*MltA-fS tt» XMfimi h ti x t, 1 a c 
3 i^SilL, 



(3) 



8fW?9- I 3 3 I 8 9 



[ o o o 9 } *<rm. mfe.tmxms.. 

ifici#3iLt.. 4/c. mmmAmn. f->-> 3 
t u > < - • oftF/^fi! ic mm $ t\ tern t m&mzm. 

>i<) y-'Hcm&L. mm* -ovs mmm 

Ln,>sc:4fc«*u>. $tc. msmrnxma. mts. 

nmymic??*? hm^msx-stix^athix m 
m-77>i>+ imfcm-Mc ? vmtm^ 

-5 ft {■a&zti. y -7 >y t 0 -7* -7 > v t tt-S/^rt 's 
«AfS|Sl*Og;Ki*ffiit-tSv?* 9 h/JWi»W6ft 

[001 1 ] 

T^ttf 5 -fiffiiCim 5 ft r t > £ > v * CD%tii}tj£ 
WlfeSfctlClBll-tbtlXX b y'*K.%&Zlt&c 4 T, r 

> -> a -f u . <- ic^mm <o om&ftzm l r i > ® 

MmWjtCk^x, 7->'>ni- l"i-lcm*)ttli%tix 
<. » S f * - tt * * - > k Jf l WW 6 ft . mia * x - > <c 

[0012] :^>y+JRg^£7-5>y + <D<tJ£8|$(c 

Ai~ ■Sift^A^r a ■tXsrt-icWti.i 6ftr t,>£tB 

f& 3 ft 5 jffirisjU/c 3 ft . -> » - fc ^ .i > fflij*i £> afjg/j 

mmucmsix iwawa****?^ t> B ? 

-^A-*4EI'Kc[si«,;jftii x h ?^(e^tUtt»isits 
ft r t > z y ? > v * it -s ? > v + iKg/Xrt cc ffl t ii 4 ft 

fr^m^'j-tL. *<D®<Dr&immic£-yx. me. 

is't-tc&uz ti± mvmf&s ft fc * ^ 'j f- > <#> e> 

x i* fc®-m* -i )i>ij-f~ nftic @ mm 3 nximrn 

^ k ifM s ftfc^ria>' * -o-88ic j: - r was ft-s t 
r f - > i :c u , I*© i*j §«c jrbs 3 ft ^ a wk. mn t 
l®X'«(c.«3ftrt>^Miggi©(ifl*^|A^ t ' 

6. 
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40 



: ?©-> -f x v bSlCy-f- 

■>Jnr)7-}>isrtm-X 

ft^AtzfazmmimiiLx^m^iat. 
-><d?>*> a t r - a® -f x - > d. 6«sn-r ^ //^o 

Sftt>. 
[0015] 

^rmxh-oX. f>y 3 t««lB, x>y>MSS09 
a^SBfrf 2 K£**3 "C -/;©}SgBAsg.fjf=i ft;': t/'f 3 ft 

> 7 i.*ff&j L-r t >5ffi{c. ml3-^ x - > 7 icasr S Is 
a - 8 ^iK ij # tf 6 ft X \. i -5„ r > 3 ^- u /f- 4 ©ffe 

flHK 9 A * Mt *> 7 7 > V f 9 *i JgfiS $ ft r 
te 0 . iri5 «>xt )Rf?7t 9 ic tt. «>y t i0 *» 
b>j ffig3n 0 a * 8 i a«c»c» 3 ft X I > -5 . 

[0 0 16] mB7y>is^ l 0©|*!gi!fc«. mmn 
9 A ^6 L ri >Z l o A ©K*f «IeD»c g3 
□ LfctfSWl OB^cX3fttfcO. Ma*S|51 0 
B^ica, ?7>y t l o*MDgA*6%HJ-rs#ffl 
tcm?z mmtt ixomm^ j Mm 1 1 

?ftrc^. *^g|5l 0B4-/v>y + iR^9ik:j: 
->r^E^l 2 i^Sxtlf^iii^Sftri,^. 
[0017] ^Vi^jR^goi^jcfi. ±»ipg 
fife3ftru55H-;u';f-/N-i 3*««rtst»ri»*. w 

£>* -C A y If - A 1 3 jtf > >- 3 ^ u 4 rtK^^ 

fttrusaizSAKi 4{c.j;-,rgf/saiSEgi i\cmth 
ro^. *fc. /S^ASg l 4 i jfSffiS i 2 tomm?- 

SSI 4*>6at\LfciE&WgaEL&^J: J >fc&-,r!,^„ 
E^I 2f*3©?ffi*tY^';if"/< l 3-%y-^3-tf5fc 

*©JSMi^';7 i a \ fi^S'J6ftrt.<5„ 
[0 0 I 8 J i>y>|*jSf©ig35«2K}J, E 

j Mm i i ^.j: regno A*eymym',c<m 

$HX^*>7?>is+ i ocom^iMl OAJ^mstii, 

p-mm* h v;<\ 7#«tt^ftri>*. wss^tHM i 

0 a a. xb/q? 4©^fc d ^Rf<-fc»',c»ffitt 
fcSDisftrt^. 

[0019] mUX h ,/< 1 Ticj: 0 t, '/-J>y t i 
0©3?m«l 0A«X4WiJWK3h. HM-^MMi i 

1 it, fyJ/stW! - 4 € 3 H 0 <C ^ x 

icm *) mi 6ftrt>5^a -8^* x-> 7 ;cff ( . ft 



nmw-Q 1 3 3 1 a o 



ittfcLTn*. ALT, W---8Jc£1t**Ax--->7 
f)»«/j«Tiif>ya A um- 4 {c^3 

[ 0021 j -e *> * 6 i . x F 7 /%• i it^vxtbi 

x y x#l 5#!?!!;6ft. «ESF«)©,tt«. <U|^'J7 

f x i e (rmi^MXt ') x -t x i 6 fcii-o r^- a ji> >j 
i 3 AH - 3 tii. SJsaMStK* u x y x i 
6 «r £ fiffijc <fc-,r. $&mt-J]$W9i$ ft 

-SriiAf* hi& V L r < Ste**:* A ;t, "J tf-y-i i 3 j£ 

ftrt,**,, 

[0 02 2] H2«. «?HOf>y 3 tSfO 

IKBH. H4B. H2©B-B»c*i»SifiiH-c*- 3 
r. Cft6©EWJg|i ilBIDS-^fcttLTnaatfHi, 

[0 02 3] Ctl60HtC^-r«fc^{c, f^aAUA 
-4' ©ftJffiiCJi. g^jIfiJiCji^fSl 8;W&sS3ft 
"CI,**. SiSv^-S' ftTl>-5#;< 

-SB 8" AW^TIfchTfc'). tftl 8 iiffa*^'- 
3158 ' AlC£~>Tm%.2h*>mmtC<k->X*'()l,i)ir~ 

m 3' *s?fM3tirt,^. gjietYJL->;-tf-/<i 3- 

*»W©«.©iH*K«teE3^riv*KffiS 12 4, A 

[0024]-^, f>y 3 tb/i-4' zmm&mc 
3' BjWBSEsiTt*!). S£*#2- jc/fj/ssnfcflst 

Wfl.2' A©gSnSP«C^3^ri^«taD2' BSC!* 

•3ftrt>*. $W3' coffe^fjfca, f>-> 3 

Al^W ©K^M^fe*©^!^- CtfflM 

Sftrfco. iris** 3' ©i^gpteSi^<Dn^ffi{ci8P 

3' Ait. Jfc, BXft?l2' Ai^KAOii/.rt^A'fA 
3" ©»iCggntrt>5. fJiEffltl=f?L2 • Art.. $© 

i l r mm 3 *i r fc 0 . 0^ t c c » 41 >im©{tt^?a 

[0 0 2 5] r>y?t-[//<-r KWMc hZ{*i % 
-?fl4' ACrtSWctt, i«3 • t0fMM^3- Ai 

5f 815* 6 si? *?g*§ Shi, J:--, (c 4 -> r I » 5 . 

[ooze; a { !i i) -if — / -< i spttcm^stiz^zm 



20 
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ftffiL. ?7>y> ! 0 X" X > X -e 9 f*J Kj^ L, 

ii * ft s i . -r- x y x />• i 5 urffl d r mm s 2 ^©nu 
*7 7>> ; f i 04 '/ 7 > ^ 1- «j|?^r g £ <DM»4»fiB 

[0027] *;c. g 5 a. tmm<D7->~>3tmm<D 

»3«t«*mTia. I98U. H5©A-A«tC*JWS 
io MSB. H7S. H5©B-B«Uc*»W5»fiiigr*r, 

jc-ot, . r tt . mm l k.m 2 -mmo hot m-mm 1 4 

[0 0 2 8 ] ***«T«. il8' rt©am«*Y A 

'j-y-^tvxmmLzicse,-?. mmmi atarnxja 

3 -Y > F- 2 0 A . 2 0 B*iffif) MWStl r*i 0 . rfjid^ 

1 8rt©ttaK i .9 iftj^Ass 1 4' mammtc 

BhT<*hri.>Z > mi3iClC*h?ti<DVa-<> h2 OA. 

2 o B^a^Lrii^Lri.i-5. 4*s. ^iiW'ctti/ 

^JS^i fa] C 6 ©*>M£ffl 3 ftr I > 5 . 

[0029] jwffiiiaftt|^2 o a, :*Hife^(-ett, ji i 
-A©^ii5c^nt, ni-T-AOfH-mUCSWL 

t>f>y 3 t7-A©t^K:tt, ^a-©S9:e^6nrt> 
o iffi 4 S*f(fJ©®iCf5-, rttK46««Stf 5 c 4 <> r * 

[0 0 3 0] :£(£. H 8 «, *fm<D7-l'i; a t%M.<D 

J«r ©JSW*i^ H 3 "Kii r^rn LT1<>4 (, >S£SNtffi 
KSftgftK»3htfcF), ffi*©«a5©i/a-8 " 

*3 ttif 6 ft r C Z, if 4 S^fWfSC 77>y r 
9 '■A*fl5fiS5ft. (jf/gciX^xy fJR$7t9 "JCttiSgft 
lCVM$$hT^*>?yy'J+ i o '•©^Hi»i o "A*< 
WKH«a5«flWK«{-f 6ft r (, » X h 7-'v i 7 --ic^m 
3ft4«fc J ){Cfi^3ftrt^. 

[003 i ] wiax-7>^-t. i o "a. -c-o^sss i 

0 ••Rf^fCK»3ftri,^E«rj Y'K^ft ! | ■■>c£-y 

tmmnm(cftmtixh>). x f- ,/{ 1 7 ■■*»^??aj 

4 1 > A- x - > * jipff t r iffS© r > •> g > *• f,f *j l r I > 



1 



/> 1 1 



5 *rji- 



7>-»!0 
j j X A x 7 heft 



'©Jriilil© SSKLt WAfSHc 

f ^«g3ftrJB*J. »iffa A Ax 



(3) 



nm¥9 ~ 1 3 3 18 9 



y b ft 2 I I Mffi-f €> y-y yVr Kg7t 9 ' '(DMfjK. i£ 

ma-;?* *> t®2 1 1 *, micsm? j mm 

2 2 «C<fc-D-Cfm<*firt>*->** v f-/R2 3*s->-*x 
v F f 4 2 4 5c J: - , r r > > 3 * r - A 4 • ■ 5c fig«, @ ftjc 

to o 3 2 ) HmcrMmc-t6<..x, y-?>ts r i 0 -'«c 

tt^C U , 5 ? x „ f. ;f 2 m. f£$S 3 -/ jUfcft, 22© 
IWJ-M fit L T - * * , h /n 2 3 * 7 * x , h fi 2 4 * 
^C4crsJSI©B#t(-73(a]fc|HI»^ tfr fl - 
* . 77 > y + i o • •£ rf=7 > y + 9 • •rt'va \ 

S2EEM 3^«fa2 2<D !C «fc , r . 

2 4 *^K£W£rfiJtC@J«iU -79.x. -j hi%2 i i 

[0 033] L o t. * x - >&m& L X <$rjtcm 

^i- 1 0 "#H!ng "A*6,^ttit-r>>- 3 ^r-A 

4 ;s;?i3 ,, @9fcif^Lri>&<,>**-->j|Kis 
> ^ a > * ftEftftBtcJIft-*- 5 . c OR. -> ? x ? h 

[ o o 3 4 ] ^ % * - 8 ■ -fcaat^ 
**** 6 f i >i/ 3 tr-A4"Kf,.- 

^'1 7 •'fr^COBchkLX, 7'-5>y t l o ••©;£&}£ 
1 0 "K«-y-7>y t i o ■ , £#A #ffi]©ffE;>7 
#J>M.fc*lS. L*>L,«c*J6. 7fx ,h/ri2 3ii7-7 

>yt 1 0 * f»2 i foaa&or-e©^ 
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A4 "{ifig|ft3# &t>©-c?- 



* - > ©fil&tf* j£))$(J 3 ti 5 , 
[0 0 3 5 ] f>^ 3 t7-A4"Ktt, 7' 7 > 

^ + 1 0 ■ •<oy-yyj r«g>t9 "f*fC©ffli&i, 5^ 

■•icft®frt,&mrzmi25WM$tix<,> 
mmmiz sat. ^f*3 "©BBjrFKHDShr 

[0 0 3 6 ] &&Lfc&&jt(f¥T , tt. *I69J07->v 3 
-f»«*x > y >© >, ^> > >;^pj(7j x 7 'at^i*A 

taut > * Jt&fc . r btcffi , cnKift^i© 
rtttt < , x> y>«^c*B3 hzm? * ->©f 
>^ a ->-r»± bxmmc%m*i, ctmmxib 

V? >->>©-£aj£«:5pii£ t . x(- ,/<i^ 



if) 



40 



[«W©%*3 «>JC^L&J:')K. Kfmizzti 
«. f- > >- a y - a KM f ) WW 6 ft fc v ^ - • £ -;f x - 

» 3 ~t~T — A £ S4£fc©niSiio 4 t ra^n^MKKO « 
[0 0 3 8 ] *fc. HftBtflMtCttX F » /x'^it^ ^* 

>->-,mxt Lxm^zmicis^x. x>y>©« 
tt£*>, tic. -s?i<i>+mnb7*j>v 

isic . m&mmicmtc stitcm&mmm s n sis© 
itfatr&fAK j; r fj mm^mm-r hct itx- •* 5 . 
[ 0 0 3 9 ] <mc, metunAn^ttoMtt^. 7- 1 

* * -Y ;u y -tf - , ^ (c jt A 1 5 fcfe , t -f ;n; tf 

«ri2**a ^ J; 5<C«liS3tifc jJEJ/a -© SfSfcJ: 

rffl^$ft54-f';L- ')V-/<icmmL. M&tJjwy 

[oo4o] $ 6(c iiiettaSASSi 9?ffi5:««c^5 

ftr t.SffiSSi ©flfl^,ttf^rilM LTFfti2ftU?g^6 

-Aonttjcfljtoe^ 7->^ a 7-r-A?f^6tt« 

[0 04 i ] y^yto^fi 7 1- *{c > f ;t 
» f /n*«^r^bifr > y © 7 -- 7 > y + 
^at 4 isi* omzmjt bx^ztz&iuz, r > > 

3 t- / - a © * x - > 6 Mm tr i -ft !^i© u ^ d s 



3EB©l»*4iaqgj 
1 1 J #&i»©^; 



3 7 



70 



[E^2 ] 

[H3] 
[S4 ] 
[85 ] 



82 ©A - A#{fia©»ffflSfr*5. 
»2©B 8«&«©itlffH-c*5. 
*«W©7->£x jfit©j»3 mfSM-fe-^T 



- 13 3 18 9 

9 10 

[0 6] ®5<nA-Am&%L(DmmVh6. 9 A. 9 "A MP 10 10" 

[0 7: H5©b - B«<a«cD»fffiS-c*s. y^>t> + 

[ a 8 ; *£9J<D r > •> a 4 f«iW*iftr I 0 A , 1 0 ' ' A £Btt| i 0 B 

[so: s»of>i/ S t«ioi«t,TitB7* 11. ii" m^oum 12 

IffHO&m] 13i 13 - ^rt^tr-x 14, 14 ' 

1 ' •■ « *-«■ 2 ttWAB 

HSBWf 10 1 5 17,17" 

3 . 3 ' 3 • A /< 

ffilflfelfS 1 8 . 1 8 ' i» 19 
3 ' B tt*ac 4 . 4 ' . 4 " 



7 *x--> 8. 8' , 8 " > f-$ 

" >;1 ~ 2 3 SfjvH 

8' A */-«-SP 9,9" * 



:ra 1 ] 



[092 ] 



